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* The civeait .dn‘agmm 'f-oi .3})'1@.5'1'7.63(#9
to 8051 715 | ‘

used  hese.
*The  cireuit s

push  butlon switch |

Shomn‘ above.  AT89S50 5 <he micracathiol ey

l

50 cIeSighed thal  when push
s depessed the LED DI goes  ON
. |push  buton  switch 52
# Resistost  R3,

| baton 51
and  Yemains ON unki]
is depessed | and this cyele 15 vepealed
capaditor R3 and  push  butlon 53 —fooms lhe
veset cheuitany for  the micyo controlley.
¥ (apacilost ¢, "c2 " and aystal X1

belongs 1o the c"adnl
cfrcdf’mjud‘. K

¥R and R wue pull up resiskns for the push buL\-lo:;s
¥R 5 the owwunl Mmiting sesistkr fo  LED.




-~ R \

'f_‘?_g;r&m_; GV
i oA MOV PO,#&’H’!

B P A SRR
I Thilia lizi g push  bullon swil thes
READSN-"MO\J A, Po I'nl'l'l'u\l?in(] LED in OFF slale.

”MO\HHS \he
RRC A /I

&

pml value of /\(mumla,}m.

(hl‘(hnﬂ he  valie  of Poal O 1o

know)
i swilch |

I.G ()I\' 0y n(),
JC |
NXT NI swildh ) g OFF then jump 1o NX3
lo checle f Swildh 9.
- 0§ ON.
4R po.3- Tun |
NTwn on 11 becartse Suptch 1 ¥5 op.
STIMP RCANSIA Il Reac swilch  staus again. |
NXT : p
RRc A Il ('hocl‘lng the  value of Pyl O lo  know
il swildy 9 5 ON oy nol.
j ~ -
C READSI Il Jumping o Rrapsi lo check Status of
swiltch 1 agwn Provided  sivif ch 2 is tnned off.
SETB PO T

fﬂemiﬁg OFF ED because Swilch2. is ON. .

3Tumpsng o READSW lo sead stotus of
) . Switdh | again,

END. _

e The L'!oa,-c.'.-

¥ The

f
[
STMP READSI !

;ﬁvsh \'nsm&iqh ~ MoV Po, H:83H > s to lwwr 1ED off

o tarbralize

[Hex 83 in bi'naouj =,toooobu] and
swith 1 s connecled o it 0.0 and

Switthes | and 3.

swildh & 5
pot 0.1. Also naote  thal  LED it  connecked

Note :- P0.0 = rﬁear}&.

wnnecled Lo

| lo  port 07, :
switch | is oFF and P0.1=) means switdh 2

<

5 OFF . P0.0-0 means gwitch |

‘ ‘ 5 ON and. Po.|=p means - switch?
|15 ON. LED tnns ON  (hen

DOTI =0 & twns OFF  when 107 =1 . The
Pogiam  has  two labels - READSIA and. NXT.

* T™s ql abroud ,&ma,d}ng. switdh  vaduey -t s Po.0 & Pod..
using  RRC slowdion 4o vwead  switdy valuey. The
voalues of potd s moval +o  accumulaost,

Y dinte pord0 and A e used Yo  inlerface switdhes Aand 4,
we o get” the valus of both pood bils In LSBs 0 and | of

*nle axe

@ Scanned with OKEN Scanner
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¥ This un'"

XThe next inshuch'on will  gel exewled - thad is %Pﬂﬂ. ‘

hy using MoV A, pp rnsh(mllon‘\ T

*
RRC - yeang solatp syiqht= +huough o .

oAl .
INhat  RRC db 5 gsople —if will mowe  valur of porta.o

I ¢ CL'&‘L((J

mshaclion IC -

whidh  moeoans "Jump (P oo 1S ge{”
‘5‘ SET  then # aneans

posd 0.0:1 and 1his means Sl 5
OFF. T4 swildh | g5 oFr AL

y then we  musl  check  slalyg of ”za.

swildv 2 and  hal is thJ we  jump lo abel NXT E

¥Tn the meakime | i switth | g potessed - then valiy of

pato.o  will  be cqual (o 7610, |

get movecl 4o accumulatoy  and hee  an RRC wi |l

sasult 1n sy hit:zo . If woy b0 then gusull of ext'wfmg
JC inshudton 5 pegative and # will ot Jump.

!
|
l
|

1
i

¥This  deasy pood 03 to zei0  aned hence LED will kv ON.
Once {wmed On-1ED  will be kgt on  unkl swildh 9 15 p\QSSFA.i
¥The  stduS  of  swikch & s checked in NXT label. INhen NXT
exewlbed , we o using  RRC fo the sewnd fime conSecutively .
#This mens , {he @y bit . now holds  the ~value of PO.I-whid
|

(5 skatus of switch 2.
F¥Tf wssuy bit =1 {hen Sw:{chfz is 0FF, means - LED shauld nol be buinedeFF
T @y bit=0 then LED should be tuned OFF [SET8 Po kuws LED oFrJ

Diagam to connect an LED lo a Pt PIN and an Sosl-

Assembly Llanguage Progiam to Blink it with given Time Delay
The Micvo conbollest  used  hew (s AT89551.

4 Tn the (ncurt , push  bullon  swildv 51, capudtoor (3 &
vesisboy R3  H4ooms  the 1esel  cnewily. .
#lahen  S) s poussed , Volkage ol lhe susel pin (pina)
Qoes lﬂgh‘ and  this esels  the  chip.

4(,, (2 oand X| owu salaled o 1he on-chip osdllaloy which

| grodutles the  suquired clack  Poequenty. .
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& 4
¥ Pl.o (pin1) s selected  as the olpul  pin. then PLO goes

hgh  1he  |yansislos Q1 {5 wetd brased , and LED ques ON.
T sV LY + 5V |
‘ i _[}L“__“- _L’*z_
1
(&3 EA- Vee
S
i—qL f‘[l‘-lll'/lo\’ I
h I 71T (Pl 0)
- B3
S 80K
b L
—l
- 1My
— ""I'?Xz..
{-33 PF GND
T— ' rm

¥ Wlhen  PLO qoes low 1he  hansistoot goes to  wl off and

the LED ‘exkingurshes'.

¥The tvansistoy  dviver  grgut  fost the LED @n be auoided

and the LED" can be conneded dnecHﬁ. to the PO pin with

a Sevies  wment limiting  fesistor (n 1K)
+The hme Hfor - whith PIO goes high and low (hme

the LED) 15 delermined

PRO 6tRAM :-

peviod of
by 1he progvam.

N'rﬁe an pogiam -t blink: - LED conhnuosia on a
with g glven Hme. déla.ld of . (0m sec.
START ©  (PL PLD '

por g PN Pl.o

ACALL WATT

, STMP  START
WAT7 . Mov TMop , diolH

MoV :14Ho, :H oDB1l
MoV  1L0, HoFFy

e ami
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ACALL DELAV

" Mov A, 4 ooH
Mov P3,A

_— ‘
PROBIEM - \Gj
Ll:::}lfe an AP o mqke all  |EDs o bBlink  cenlinggs

a  delay of  (om sec &
BACk :Mov A, #0ofFFH ) load A cumulalo wilh Frui l. 1
; MoV P3 A y Move nleny ,p A int et
| -Into Pty o
. A on all 1en's,
AcCAL DELAY } Call delaﬂ subvowine lo gennnall 4
c\@laﬁ of tom gec,
Mov A FrooH ) load  acumuladw u)l'lh- 00H (0000 0000
Mov 3, A ) moue 1he (onled of A nlo Porl 3 to
Ctan off  all LEDs.
ACALL DELAY Y (all delmd Sub\ad;ne
i STMP BaAcCk
DELAY * Mov  tmop , 41 Ol 5 Timey 0 10 - jgds |
Mov "THo, # oDBH | toad THO it DRH
Mov  TLO, HoFfFH 5 load 110 with FFH o adelaLJ of 1om geq
SETB TRO "
L\ i INB  TFO , LI
CIR  TRO
¢LR TFO °
RET '
PROBLEM- 9
Write an ALP to make all LEDs to blink conbinuosly with
a  delay of 20 mter
BACk MoV A, HtOFFH ; load Acumalatost with FrH G TID)
Mov P3, A '

) Mowe cotent of A fnlo Rai3 lo tun on
all ® LENSs.

) Call  deloy sublowne o genuwlL a
deloy of Isec.

o load accumulatoy wilh 00H (ooop oooo)

;move the wnlend of A Inte porl 3 to lww
of __all__LEDS.




ACALL  DELAY 3 (Call  cdlelay  subeuline IS4
SIMP Bn(}

DELAY : Moy R3, #644
Mov 1Mon,#ors Timev o in mode !
Mov Tho , #oppits Load 1110 wiin DA
Mov 10 "-ﬁ»Q)'DH‘, loack “TLO wilh TIh fov acbl
SETB  TRo Y Stands
L S aNe 1o g

ay of 10m ser.
(
FHmer o

»olimey stasds U_unh}g wnhl  guevlows

onte wme ol of  loop.
(LR TRO s ey Hime o gt bid

(LR T1FO
DINZ R3,DELAY

y Ueat  himey 0 puevflow Dt

;o exewde5  DELAY 100 Hmes o a delay
of 1sec RE1

U3 Tnleface a  Common faﬁhoée/’;ﬂmde. Seven Segment Drsplay

with 8051 and wite o progam Ho display a given deu‘ma, nuumbes
* How cdoes a Seven - segmeri

Thesw are  two  man

Ofsp[aa wok 9

r,on‘“shucﬁons of

the  Seven- Segment Dfsph(LJ
Module . Lot's  (industand

both of <them.
7__Segment— Dlsplay
*In the (mmod  anode Clgpe  of
anodes of all dhe - LE0S

flommon - Anode - _Cca)

3 Segmenl DSPIdg, the
wd  joinec logelhp\
(0mA ~ cwotad |

¥lhlheweas  the “cathodes of  these -
Tlo mits of {he microconholles.
*As we know thal LED long on
when jeverse brased.,

to \I(C supply
wih a | maximum P

EDs  axt  conneckd o the

when  Foswecntd hlased and off

*Now since {he ancde rg make e LED
Sowwatd brase , 4pe @hodt  shoulde be ab 0.V < means the LED

tws oN when ¢ oy, duse «fiom

¥In  summany, swilch on q
have o wyite a "o lo il

wected o 45y to

Lhe mitioCanholley |5 given.

ommun am:i;(o {Hpﬂ's seqmen , you
(0¥ess ponding  pin,
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Pelow lable  shows Lhe bmmy’hex values {4 dl.splag/“g'“" drgiksi
on Comm_oL Miggmgnj c],'sp!aﬂ
It e N ENCNTNEN -
oo |o o {o Co | |
| ‘\__\*-‘ | \ i 0 o Fq
L3, ° ‘ ol o | v Lo o | Ak
. I | o 1 I A 0”‘_0_-—(.)—” .
4+ 1. o 0‘ ‘___’_NOIO_)’C{C;_
S ' s} o, 1 © o l“_‘ ;_ qu.
N KN N R Y Y PR KR
1 ! ! \ [ 1 | o o |'o F 8
8 t o | o o |o Q o | o 30
q | ’o' o [ 0 0 o 90
¥ Even Jchou'3h the inkenal Stowclivt of  both  Convnon
Anoct  and (alhed?  gppeass e some, as the name
suggests , In Common | @ hods  Seven  Segmentl  digplay  one
sde ve, 1he (alhode patt of all the ergnt lighl -emitling
diodes 15 -'oodtd  togerhny. and  nneded to {he g\ourr”G:MD
The  olher stde e, the anoce  pad , 15 tonnecled o
1he  micownbolley Tlo pinsg,
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: 9
M:—
Ihvough (e PINS  of  he
luwy  ON,

Flalhen we . give a  high pulse

micvoonholley | {he  LED

YHence '
we (an sauj  lhal 0 ammon wlhole .
1S alive  {high. % (Lspbé

¥ In Sumnwft].'{o Swild oy 0 onmen
|

| (alhocle  1gype's
wile o "

S(’y 3

n\(’l\‘ ( k
) ’Ou v lo
. (UH(-() X n(.(/ll (
{ J (ﬂ pl ",

la] S :

% e | l«f—] (4| ik
w2

s LY@
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e %&%MWF‘%

Below  loble Shows  the anwfﬂ/ hex  volues for display

ng . the digits  on lmmon  celkhoce

disp(aa.

geven Sag me rTl

Digiel - [ 4 B
Rl 1.9 f e d c b  [tex |
) o o | | B - CT 2 vale
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While

Seven  segment  display,
i [

ORGt 0000 H

Mov' DPTR < SIRTaié

P

A powgswam o oll'Splmd digri 3" in a mmon calhod!

§ pomi‘ DmR ‘to fivst element of Shfrf‘

— . —— — lo
[ Y
[‘ l)' Ui, il
v“ AT I TRRY fj,t“"(‘ ‘)l)vli:--
Py J
I L.L~~‘ s
v
[N A Hl
I’ \
5 ‘ L 4 (-
P "'H\-~\~ t'”
vy (5]
[/

‘ — S,

I ll\'\ . E
s , "J"\"‘ ) -‘}I’_ - "":'"' o
L . H/\ — e / 7:[" -
Sl S

Pooe e -

TN ‘H\““"‘L"“.:" ﬂm
L

-—

=

SL0 Givn

|

BACk Mov A, H®AH

Move A, @a +pprR

i fnilalrie  accunmulado with 09H

; oead  doftm Pom Pogram manosy |
e dple -+ o9 H location ( Accessed |

] P COC‘E‘ 15 GFH Yo (‘Bphﬁ q)
MDV P'l ‘A } sencl Chg’*& \IO.LLLQ. [D PO‘{ )
ACA[L DELAV 5 call d@\onﬂ subwouline.
HERE ' STMp HERE '
STRTNG ¢ P8’ 311 06 H ,58H UFH, 66H , 6DH,FOH 07H,TF H 6+
DELAY Moy TMop,olH 5 Timer OS5 model
Hov Tio, #oppH  load TLO wilh FFh f adelay of 10mseq
SETB TRo EeaT
L) ‘I8 TFo LI
(LR TRD
(LR TFD
RET

F scanned with OKEN Scanner



WY Ffnchion's ‘
u.y. Reasons For The Populanily of TOERE

1. The doclrnfng prices  of LCD.

2. The abilily 4o dsplay -~ numbers, chwadot , & qraphis.
3 Thcorpootalion  of 4 Jwﬁpshrns wntvolley o LD, Huy
ﬁuxnbﬁ '\ell‘évmg lhe ¢PU of 1he +task of- yeheshing -

the LcD. |
4+ Ease of pogamming o chayadtrs and graphics .

Y5 Funchons  of  Pras of [6xa Lco Module
* Pin Discriplons  for LD -

|
|
|
|
t

|
|
-

' lpin | Symbod |Tlo | Sesciption a
] v |- | eowd ]
9 Ve -“_ -%;;mpo%i-Supplg - i i
3 | Vee |- | Powe supply to wnbol conbost |
4 | RS T |RS=0 Ao celatommumdagisio, RS =1 to select i gish
5 R /I T Ritizo Hov wnike, Rlu)M; l_—.--_fqvm\;qd ‘
6 | E Lo |Enable -~ | |
. PB6 ~—--:~ —i/O ;;-\;e " 8 bil déta_ bus . L ’
s | pB1  |Tio | The 8bit daim bus o
q. | DB2 Tlo | the 8-bil duka bus ]
lo NB3 1lo | The 8-bil data bus A ‘
I DB+ Tjo |{The 8-bit dade bus | ] l
12 | pes | Tlo | The 8-bit date bus ;
)3 DB¢ Tlo. |The - 8-hbit .dala hus A
4| D83 Tlo |The 8&bit daka bus. S | _j :
't.UCC' Vss ,and. Vee :- thl? Vee ang  Vss Pmun‘cle 5V ond Q‘w"d'
- vespedively .. Vee 15 used for  conholling  LCD conhast .
o de

'« Rs CRegister Seledr:- T RSzo , the inshudion command
‘yegistey  is selegted, allowing ihe user o send @ conmand __such




" ; L3

et e e e e e e e . A e <8

——

as  cloax (Irsplo.ﬂ ' ‘cwmou( “al home elc. I RSzl Al ddla '
1eg15ke¥ 1s seledtd. ¢ allowing 1he  UBA 4o send  delm 4o be

d'splayed  on  +the LED.

*E (Enable ) - When  ddla 15 supplied o data pus , o high-
to-low palse  mast e opplied o Hus  pra T ogdbr
::-fm ‘the WD to  laddh In Ahe dala P@uﬂ,’ a)’%doj}i

i

PIns.
*pDp-07 The 8'hil dolot pns , PO-DI | aye. usey 1o Send
informalion Lo the N o ead the  conlents  of  dhe
s inkonal  aegisters . To cl!sp‘ag llirs  and  nwmbes,  we
send  ASCTT: codes' o Hhe leos A- . a-z , and awnbes
0-9 to these  ping while making RS=]|.

H.6 TInshudton Command codes for Plogvammfﬁﬂ [ 6x2. Leo modude.
LD CGommand Codes . |

C_'ode (Hex)| Command 4o LD - Tnsbudkon Reﬁ,‘ste;ﬁc
o1 | Cleax dsplay soaen |
|02 | Retusn home ) ,
0+ _Decvemend  unsor 'CS@'{ o w .lo'\ef{)
06 Tecremerd  covsoy (Shifl cavson o aight ) |
05 Shif1  display 1ight. L !
0F Shift cla's;)im;—TJ L.
08 Display off (,LIISO’I off _ !
0A Display off, wunsor on '
oc Display oh, carsos off )
E)E Display, on, .(LlTSO\ blinking
oF Lo oW, wirsor bliinking
0 Shifl _amsor posilion o lefl
| 4 Shifl  cussol josi h‘opL {o&?ﬁgﬁ) rlght=
18 Shitt dhe. entve  display {o the |efd:
A | Shift dhe enhiye display o the wightT
: 8o | Fowe. vg;_w‘sgl_‘[ga__I;eg.innmg of 141 line
| . Force “awsor 1o begining of and line
t 38 1 9 IMes _and 5XF mald x.




'-9,,‘0’(3 T MODULE To 16

b ",DBO

100le

¥ P33

mioownboller and. Amough ARt toule the  conhel signals ot
hansPened Ho he LD mocule.

45V t5v ;
16 X2 LcdD MapuLe
0 - o
v et §ags
pRsHI = |
‘ | v
p3ullt . +5
P33
Profl : N
P #: il el ] ;
Caaka ; I | ;
Ly ~ - il ] 3 :
ok C 19 prLuls . , |
g3 X7 [ g |
i ey ol Pl 6|7
P g : e E f ‘%;é’vkl:‘ﬁ”*’(l”‘.ﬂ' \67(02 LCD MOdI! lf {TD SDS\
P * Thess et s dou 9¢w;s g CL«IJO\;@ : shows how e e
; | BX‘)? MD mocb(_d& : U’i{h' ﬁ‘:vrg%é"f ;mownhoﬂm (opudtor €3 yesistor ‘

|R3 omd PUSh buﬂon w«jxdf’i ‘3‘ mﬂ“S dhe T yesed c,n(ul}a»ud

* (evamic cn,oaw‘vv‘ﬂs cmd \ '35¥*ai Xl ots seladd o 1l du.lc
;c\vwhzd whio p\adu(es {11@ it Sgsh’m ock ?‘p%w]%
""‘?,i-"*p'o ond 1o pLE P of Ay mnc»oconho\le» is  econneded. fo 1he

tb DBT  pin5  of the moduh \E&p@cﬁup]& aid 'Uﬂough his
the dalo goes ho the L  podulo.
;P34 and:s P35 ol comedid o the T,Rhv, RS pins uf?

' ‘?l limils  the  wwoud thowugh the  huct light  LED and
~bad light inlensy by 7 :
ubpd ./(‘, acJUSHna the. con)wa.Sl oJ’ the chqxfaﬂ Syl

2 ____,_.,--.o.-a




|4

e L

2 LD

e s e O S

f'_—].\é8o5l ALP_DISPLAY GIIVEN  MISSAGE oN sy
MODULE .

*ALP Display Meseage on [6X2 1D Mod |y,

ORGt poco H

Mov A, H38H 5 il . Lcp 91nes , 5%1 ohix

ACALL  COMNKIRT ; call cwmmand  subvoul tne.
ACALL  DELAY [ give LCD  gome lime.
MovE . A dloFH )'c,ISplag ) WSOl on.

ACALL  COMNIRT ; call  command Swhnodine
ACALL  DELAY i give LD some {ime

Mav A ol j cleay LeD | .
ACALL (OMNWRT ; call command  Subvoudine |
ACALL DELAY igive LCD Some Lime

Mov A, HoeH  ; shift wnsor right

ACALL (OMNWRT ; tall  conmmand suwhowine
ACALL DELAY glve 1O some {me

Mov a4, #&4H ;unsor al line| pos. 4
ACALL . (oMNLWRT ;call “ommand _su.blocdiﬁe
- ACALL DELAY J give. Lco some fime
Mov A,#A j display leter A

ACALL DATAWRT jcall Hl'SpIa:z/ Subigubine |

ACALL DELAY ') give LCD saome bme.
“Mov A, HHF 5 disploy leller F

ACALL DATAWRT 5 call display  subrowdine

ACALL DELARY  glve .l(/) some lime

Mov A,‘ﬁ s sdisplay. letler 5

ACALL DATAWRT ; call disp lay subroulttne

ACALL DELA-Y j glve LD some lime

Mov A, H'H' ) cl/.spial.j letley +]

ACALL DATALRT ; (qll dn‘Spfa.y sunouline

ACALL DELAY j all - display .Subraudfrwégive LED Some ime




P RO T
oy ‘ CACALLT (MR NR'I‘.’ v ecadl '“Hrlm_,] 1 bl line
AGIATN : SIMP  AGAIN . :5105' hexp

COMNWRI: } send
Mov Pl, A

e —

command. {o LCH

scopy 1eg A lo pord
CLr P35 ;RS-0

fo command

CLR P34 ‘ FRIW 0 i gude

S_E'B jPB.a ‘ JE= 1 4o h{gh pulse

AcALL ‘ DELAY j Glve LéD" Sonie bme r

CLR P33 . iE:0 for H-lo-L pulse R

RET R fiom Swhoubine
DATAWRT -~ sunile cala " fo 1O

Mov PI, A

Jopy reg A ko port!

W.SERB P35S 5RS=] o ddla

CLR P34 SRIW z0 Jor wnile

SETB P33 5E=] dor  high -pul.S\” AR ot )
ACALL DELAY . 3 give Lo some bme ‘ | ‘
"CLP_ P3.3 _ sEzo for H-ko-l pulse

RET i vebwn  fiom  suoukine

DELAY :Mov R3,HS50 5 50 oy higher for fasl (U s
HERE 2 : Mov R4, #1255 ; R4 =355

HERE +DINZ R, HERE ; stay ww! R4 bewne o.
bJNl R3, HERE2

RET,

END

4.9 KEY -BouNCING PROBLEM D  DE-BOUN(TNG SolUTIONS

e
S

. Key 'Boundng © When' we pessa pusHauHon' o toggle  swildh o
a mrevo swiich, two  metal  pals  come nbo  contad ko

"ehot “the' S‘tLPP‘,y.Q - 3 ‘ : &
#*But lhey doni conned-’ instanily bul {he melal parls toie
and disconned  several limes hefose 1he adual Stable tonechion

_'ia madoe .

s
1
I

!

|

|
i,
i
|
¥
i
l
|
]

&

i
%
|
i
!




i . b

O — i

¥ lhe Same ll\\nH haprens  while 10]0/151111‘, 1he j,‘,i,;,:,
¥This  vesulls oo the Polge 'Tvlggerlna or Mulilple Tw'ggen’na
lilke  {he  baldon 5 messed  muliple 1 mes.

4Ts  like  folling o lwnang  boll fign o heighl ond il bops -

bounung o the  suface unhtl il wimes  vesl .

| YN
W@hnply ,y we@n sy 1hal {he (4 Suwtkh/
Swich Bouncing 16 the non- Idec. T B
bhehaviow  of any swildy.  whrch Ve b
vnpremed L [\ ———

geneml('.s Mulfip’e Tyansitions of ’gwi/%a’k

: Gy
o S:ngle Inpuf, : : I -

¥ Swi leh bounUna 15 nol a oot pdwbﬁm whal we deal “uih
the  power  wrawls, bk it causes - poblems  while we geg,
dealing  wilh (ke logrc o digital chawts '
y4lence ,lo  1emove  ihe houndng fiom- {he chaul Switch
Debouncing civcuit Is  used.

eround’zg M« " .
). Hoxedwase Deboundng @dqm‘q,uﬁ Methods : -

it) Sof tware Debou'na.ng.
‘_;j"a)wlu)a}w erounang Mgi_iqgjg ..
a. SR dEbaJndng

b. RC debounung

C. Switch clebounung Ic
%) BR._ e bsuncing -~
* Howdware  debounung lechnigue  wseS  an 5-R Jakh to aveid
bounces  in  the et along with the pyll up ®glstors.

FSR il s most effedive of all. _;lelnunu‘na- Ftechniq ues, i
¥I{ dhe guildr is (n . (':osil‘ion a shown M iy figwe the
. owlpud o the uppev  galt is 1 Inespective of {ht inxidl of
the  olhn 90'11'. and 1he | one  cwaled by the botlom  pull

up 199[6' (1] whidh _(_lYl'\!P.S the lowo NAND Bq_‘u Yo' Zevo
' i the otlher gate.

whith  in )eluwn  ates back ., 1o




——

¥T{ {he owildh moves l'mclc Ve e
and  fovth  belween dhe wh lads T
and s ;

is suspended for @ o i

ner 1hey fon  helween \ I F AR S
10V eglon helw i r[_____)" T,U_m

while n

: The tominals | the laddy manlains B0 WA ™ v ra o

s state becouse 0 fom Lhe botbm o \ L--._—-_—_:\._\_J |
!N'[WD gale s Fed back. - o |
Ly The  swilth may move  between i ; 6.l g
the ondads bul' lhe (adchs oul- J} Vs ‘:

Pl enswes It never hangs back and thus swild s hounce dice.!

Fhe SR enwewit 1 ‘COm‘mon,bdl‘

A
2

the bulliness- of the wul @ L pL Oobyar-od
5. it to be  wsed _tcnelg also = .
SPOT  swildhes aie . cosHiev than l——/l/;'l T—D"—_ i
spst ( single Pole Single Thiow) Switdh. L | '
+-Another  riethod  of debounaung 15 \fw PN s
b use a RCuaul.. , T l
s The basic R-C CGvaut  used fo - ___L !

' N

(deb‘uggin‘)’ débounung 1S shoun heve,

1#The mauil uses ko Resistors, (apator St higga hex
(nueriey SPST swith.

—ATf ‘ lhe swilch 15 open , 1he Vollage  @cVoss  capatitor  which
is miha”g 110 now Chmgés to V(cj 'l{h\ou,gh the. RU&R2 |
#The- Voltage ok the inpul  of lhe  Schimitl higgev hex
ok s h|3h hence the oupud of {he‘ h\w\hnd Schii

brgger 15 low  Clogic 0).
>4 the swildh 15 closed the ‘apadtor  dischanges 1o zew hence the

vol foge ot he npat  of the Sumitl higger hex Iverter 50 and
oukput of ‘lhe inuating smitl  bigger 15 high (logic 1),

pwing the  bounung wndition e apadlor . will slop {he wllaae,
__al Vin__when il seaches either Ve o O6wde —————

( scanned with OKEN Scanner
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C. S witkeh Qef;ewnc&ng 1C

FYThese we T(5 auailabb AN

In markel S swildh [‘/lul; e i,
debounung. : AR AR

¥ Some. of the de!:olmmy Do |in O el S i by e
ICS axe MAXb816, LR g ol

— ) "'-— = Urnl,/ll
MAX 68137, MAX 6818 -

6 bove 15 1he vl dlug\(im for swilth debounu
MC 14490 , and L5118, . ' using  MAX6818 55
& Bofwan) Syilth DebounUng

YI0  $his mebhod . the sun-tchps
eliminaled uSIns.

Boundn& Stite  effeak s §
vaxious  algorithms  and Hlters . The pragrammer
algonith  with  use gp sphit xeglstey and wunfer|
uch  thak it will  yegrsley  the  guitchs  skal afler @ deloy, -

fAnother  method 15 to s filley algosithms  on 1l Sumpled
mput  Rom  1he  swilo and. celaymine  the Skl 0f suitdh

“based  on  the oupd of such digital  filev.

Al 1ths cw@n make the softwose  Slighlly Inefficent , add!ra
lo delaﬂ (n pevlovmance 15 ol
1he algoibm  fn  coftworw
Coute. Method -~

; 2 ;
. ‘ ‘
: :

|- Inbally  sekrup a4 pudt value o zewo.

2. Usmg' a Hmey ot up” a almplmg_ evert with ¢ ppnod(g[J
3. On lhe Ssample . evend. ’

4 T switdh. ' Sgml  high, then

@n design an

|
|
!
|
|

|
s
l
tmplemenled wcﬁczdlzj‘ \
. t
ciﬂ.bounung 15 Shown . '

5. 5¢¢  wounk-0." . |
6. Set ‘indernal - switdh Skl yelegsed
3. else ) '
8. Tnoemerd  ound oo Max: of 10
q. end i f

lo. T{ wunt = 10 then T

{1 .St inkoinal gwitth  stale b pressed
& Lo ond if
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H.lo INTERFAGNG ONCEPIS of A4x+ Marix *evoonr )
WI1TH 8051 W11} DIAGIRAM

¥+ Below -ﬁgww shows  a X+ mahix  gnpeded o tuo porls]

vy1he ows aé (onnedt‘d lo wn oul[xd pol  and lhe Calimi.

ns -ove onneded  lo an mpul  poid,
fnpd  py 1 will :
yield 15 & all  columns  since they o all conneilid o hlr}h(Vrc)i
tH. all dhe dows e gounded and a iy 15 pessed ,ong

Wil have 0 gince Ahe key  presoed pmv:cles
the path ‘o ground ‘

¥ I s dhe fincion  of the wmicowntoller o swan -lhe kndl-o-;

aw  nbnuosly o - deled  and idenki fy Aho lceﬂ pessed .
How i1 15 done 15 explamed below.

+ ™ no key  has  heen pressed Wuleg 1he

of . the columns

A ’ !
Jec ‘ . — —
1
fia] - -
: c 3 <
= = < = =
1S TEOZE o
By < 2 <->‘~g —C =3
.9 _‘33/‘( 134 .V‘( Oy{ U.zk
PWwW— % 2 2 |
Fa ! . WA
] NI
ro2 s Svd T
2 1| O N 2 2 2" v A4
—d 3 P33 9 i F/)l'.f !
2 9 & -+ .‘: ?’yq i Y4 ]\ 1 3 7
S 4o Lo e E— 2z ApA '
la) £ 0o f . f:‘YJI'JJ!
~ D C
- "p.6 bCi /] o/
P13 2 >?/ % )}’/_U AN
“ba ' . s PRV
\ p')‘._IJJ
s ’ \ . A L | v

5 f ‘ P2 P1b T PWS Py |
Part -1 .

d Gﬂoqnding RDUJS and ledmg the (olumns:

' eﬂo deled a p\'eSSed key , lhe nuc»oconhuller qcunds  all 10ws 1:7
pvow’dlm& 0 to .ihe oupd laldh, then H= Neads -the -colums.
+TF the dadm  yead the.  colwnns 15 D3=D0=II], o luy

has been  pessed  and lhe  oceess  continuous  unkil a ki Is
preseed .




—————
I ———

AN [y I

¥4bwevey W one of lhe (olamn bis hlﬁ o o, ’U‘"S
weans lhal g kg S5 has  oecuved.
¥Fov  example, jr P3=-Do=Nol, 1his  eans 'um a (,,d In  the
OF cdumn  has  been  pessed.
¥ Aleva keg  pess 5 deleded |, ihe micownholer  will g0
'l-hmugl\ ihe process  uf !dmh'f\?jmg 1he Lud.
*!-.sl-u,xhng with  qhe top vow, he  micsaconholley Qrounds (} hy
Poviding o low k10w o only ; then i yeuds {he  columns .
YW dhe dala  vead 15 all 15, 00 key B thd 10w Is activakd
and  lhe  pocess 15 moved o {he next ow.
¥ gounds  the  next 4oy, teads' the columnS, and: chicks
for -any 0, |
‘Y—”’"SA-p\oCess conkinues wnkl dhe 0w 15 1denlifed. ’
¥ Alter (denkificakion  of il yow 1 whidh Lhe kLg has been pass&b
t “9"{ task is o (’nd oud whrch column the messed L"H
belorgs to.
*This  should be easy  since .{hc mioownholler  knows  oF any Hme
whidh 0w and  luma  axe L’)gmg accessed. |
* Progiam b Access 4yxyq Makix Keyboard -
5 PL.O- PL3  connected to vowS, P2.0-P2.3 conneded to columns.

Mov P?.**OFFH ymake P2 an inpud port.

k1 :-Mov PI, ool ;5 giound all rous at once. _
Mov A, P2 svead all col . Epsure all kws open.
AN)_-AI#OOOOHHB ymasked  wnused  bits,
-"C.TNE Al0000H 1B KL chedk Il all ks veleased.

K2t ACALL DELAY jtall 20ms  delay.

Mov A,pa ;5ee 1P any kay 15 messed.

" ANL A, Ho000!111B ; maosk unused bils

UNE A,#00001111B,OVER ; kﬁy p&ssed , awail closuy e

SIMP K JCbPCk P RDH pessed.
oV ER: ACALL DELAY Jwat 20ms  Jebounce




SN NS S s et 31
Mov A, P2 y Uweeh, k) dosue )
ANL A, #loooo 118 s mask  unused  bils

(INE A, HoooolllB,ovep);

key pressed.,. find yow

STMP k2 . .31 none | kep polling
OVER I: Mov PL #inl1Hog qound yow_ o
Mov A, po ead  qll columns
ANL A 3tooooing ymask  unused Iy
GNE A»*'OOOO“”B:RON-OJ'W Yow 0, find the col.
Mov PI,ﬂHHHOIvB . 3 Qround. 10w
Mov A, pa ~ivead all  eolumns
ANL A, # 000011118 3 mask unused hils
GNE A, #00001118, Rog).|; key 10wl , Pind 1he wl.
Mov PI, H 11101 g J Qvound. swow.g
MOV A, Py sread all olumns
ANL A #o0000/))18 ;mask  unused bris
CTNE A 00001111B,ROW2; key 10w?, find by col.
MoV Ppi, HIHI0IB 3 ground yow-3
Mov A,ps sread all columns
ANL A, Hocooliitg  ;mask unused bifs.
CONIZ A, #00001111B RO3; kay vow 3, nd the ol
LIMP <9 3 if none, false inpul , yepead
ROW-0 :Mov OPTR,H KCODED ; seb DPIR: stk of 10wO
SIMP FIND jfind  col key belongs to
ROW-T  :Mov DPTR , H KCODE]; sel DP1R: stard of row |
STMP FIND 5 find ol ley belorngs o
ROW_92 MoV DPTR  HkconEa 586t DPIR : Stavi of vow 2
' STMP FIND jHnd  col key belongs to
ROW-3  :MOV DPTR , 9 kcoDE3 ; Set DPTR - grovd of rows3
| SIMP  FIND 5‘f1pd. ol key  belongs to
FIND - RRC-A ssee i any ¢y pit s low
INC MATCH 319 2000, g AL d2
TNC DPIR ; poind do the next column cddiess,

—————




HHTCH-‘

SIMP  FTAID JLD.lp semchlna

CLrR A g sel Aso (hiddch 15 Pound )

MOV C A @H‘IDP‘)R Jgd' /\SCT[ 'Codl Rom 4able

MoV P, A dePlny pressed key.
LIMP kI g
3A5__r1r ook vp 'MBLE 'FOR EACH Row
e OR &1 3004’
koD EO:DR "o', "' T4 7 5 ,"Jiow'c}
KCODEOIDB "4 5" oty '; Row |
kCoDEO:PB "7, "g" - AT ‘gt 3 Row s
'KCODED DR ¢ D , B OF ;zowa

END e

;.92




et e e
—a.

MoV OPIR 11 LU
Mov  A,dloon
MOV Po,A’
BACk * Mov Adlorri
Mov pi, A
(R plo
I8 PLu,NYT
Mov A, 4 poH
ACALL DISPiAY
NXT1: 78 pLs, NXT)
Mov A, HolH
ACALL OT$PLAY
NXT2 138 plg, NXT3
MoV AH00H
| ACALL DTSPLAY
NXT3  7g m;\ma.

]
MOV A, #toad

ACALL DELAY
NXtU . Serg plLo.

Sead

At

CLR PLI- -
I8 PlL4 NXIS ¢ o
Mov A, HouH
ACALL DELAY
NXTS5 t I8 pl§, NXT6
Mov A, Hosi
AL DISPLAY
NXT 6 g8 PLb6 NXTT
Mo A, '4‘1“0641". ‘
'Acgu,oemy |

NXT 3138 plLa,NXTE
MV A H o1 H

~~~~~
i

1 ‘, v !

—————

a3

T o i it -




— 24

ACALL DISPLAY
N¥18!ger p.i

(R pLa . .
38 PLU, YR,
Mov A,ﬁ'ue\l}”“,,.
ACALL DIsPLAY
NXTA:TB P15 ,NxT 10 . .

Mov A, #oqp. |

AGALL prspay
NXTlo: I8 pyq, N‘,{T”"

Mov A, HoAH

ACALL pTspLay -
NXTUEg8 Py, e

Mov A, 5o8H

ACALL DTSpLAY .
NXTI12 @ SET B Pl.,g

CLR  PI3
38 PLUNCKD3,

Mo v mﬁodi,

ACALL DTSPLAY
NXT13 T8 plL5,NxTI4

Mov A, HODH

ACALL DELAY &
NXTIW2T8 6, NxTI5-

Mov A, F#0OEH
AGLL DELAY, V-Asc]I Look UP TABLE For EAH R
NXTIS + T8 Pl.3, NXTIé . o0RG: 300 M
Mov A, #oF  |kcooEomg 0 ;1 "2t T R0
we! e’ oyt Y. 2
ACALL DTSPLA\, Kl(aDEO:08 Y , 5' [ f:' ;ROW
: ‘"9 ,B'; Row
NXT 16:5TMp B ACk kcopE0wg 8,9 ;"’1".8'- i
ﬁTSpLHy ' MDV A o@A'* mTR kcoDEo:DB ,.c""‘ D aE JF ’ Pow
Mov PO, A : END
s REFTE e L




